Introduction
Catheter ablation plays an important role in the management of persistent atrial fibrillation (AF), 1 though recurrences of AF following ablation in patients with this condition remains high. 2 There is general agreement that catheter ablation for AF should include pulmonary vein antral isolation (PVAI). The location and extent of ablation that should be performed beyond PVAI for the management of persistent AF remains uncertain. [1] [2] [3] Although controversial, the targeting of the posterior left atrial wall for ablation beyond isolation of the pulmonary veins (PVs) has been promoted by some operators. 4 We present a case demonstrating the potential importance in some patients of targeting the posterior wall for ablation.
Case report
A 74-year-old woman was referred to the outpatient department with a history of symptomatic persistent AF despite receiving a maximal dose of dofetilide. Her other medication included warfarin, lisinopril, and atorvastatin. There was no history of hypertension, coronary artery disease, or obstructive sleep apnea. A previous transthoracic echocardiogram had been reported as demonstrating a mildly dilated left atrium (LA) at 4.2 cm with normal left ventricle (LV) systolic function (ejection fraction 70%). A preoperative transesophageal echocardiogram showed no evidence of clot in the left atrial appendage with 4 PVs draining into the LA. These findings were confirmed by a preoperative multislice computed tomography scan. The patient elected to have radiofrequency catheter ablation for AF. Dofetilide was held 5 days prior to the procedure.
The patient presented to the laboratory in AF. A double transseptal puncture was performed and heparin was given as a bolus and infused targeting activated coagulation times of 300-400 seconds. A 3-dimensional electroanatomic mapping technique was employed (CARTO 3 Navigation System, Biosense Webster, Diamond Bar, CA). A 6F Lasso variable circular catheter (Biosense Webster) and an irrigated-tip mapping/ablation catheter (F curve ThermoCool Irrigated Tip Catheter SF, Biosense Webster) were introduced into the LA.
Wide antral isolation of the left and right PVs was performed initially. Powers of 35-43 W were used anteriorly and 25-30 W posteriorly in the LA. The patient remained in AF after all 4 PVs demonstrated isolation. The patient was successfully cardioverted to sinus rhythm, following a single synchronized direct current shock of 150 J. All PVs remained isolated. However, AF recurred shortly after cardioversion. Posterior wall isolation was therefore targeted with a roof line and floor line to complete a "posterior box." After further ablation, including that at the cavotricuspid isthmus and LA septal roof, the patient converted to sinus rhythm during radiofrequency delivery on the LA roof. During sinus rhythm, the Lasso catheter was placed back onto the posterior wall to check for electrical isolation. At this time, the posterior wall appeared to have continuous irregular electrical signal during sinus rhythm, suggesting AF existing on the now isolated posterior wall during sinus rhythm in the remainder of the atria (Figure 1) .
The post-procedure course was uncomplicated. The patient was restarted on dofetilide and was discharged home the next day. Dofetilide was discontinued 2 months post ablation. Now,7 months post ablation and off antiarrhythmic drugs, she has remained asymptomatic and in sinus rhythm. A 1-month Event monitor at 3 months post ablation and a 2-week Holter monitor at 6 months post ablation did not reveal any atrial arrhythmias.
Discussion
In patients with persistent AF, recurrence of atrial arrhythmias post catheter ablation remains high. 2 The location and extent of ablation that should be performed beyond PV-wide antral isolation for the management of persistent AF remains uncertain. [1] [2] [3] Some recent data suggest more-extensive ablation may reduce post-ablation recurrences. 5, 6 Posterior wall isolation as an adjunct to PVAI has been reported previously but has remained controversial. 7, 8 Some experienced operators strongly believe in the utility of posterior wall ablation, because it may be a further source of AF triggers. 4 However, 1 randomized trial demonstrated no improvement in recurrences with the addition of posterior wall isolation. 10 In this example, PV isolation was not sufficient to maintain sinus rhythm immediately after cardioversion. Furthermore, in this patient, complete isolation of the posterior wall with a "box" technique not only restored sinus rhythm, but preserved ongoing fibrillatory activity on the LA posterior wall. Similar potential benefits were observed in using electrical isolation of non-PV foci such as LA appendage 9 . Furthermore, isolated AF due to the creation of a scar border has been described before, in the atrioatrial anastomoses of recipients of heart transplant. 11, 12 This example of AF persisting on the posterior wall after a posterior "box" isolation underscores the potential for the LA posterior wall to trigger and maintain AF. Interestingly, PVs and the posterior LA have similar pacemaker cell properties and share the same embryologic origin, the sinus venosus. Hence, it was postulated that non-PV foci could originate from the posterior LA. 13 These findings support that in select patients, the isolation of the posterior LA in addition to PVs may improve acute results of catheter ablation for AF. The potential added advantage of the posterior "box" is that it allows for isolation of these triggers while limiting the surface area of the posterior wall that is exposed to ablation, therefore reducing the potential for thermal injury to the esophagus. 
KEY TEACHING POINTS
Pulmonary vein isolation may not be sufficient to treat some patients with persistent atrial fibrillation.
The posterior wall of the left atrium may be a source of atrial fibrillation in patients with persistent atrial fibrillation.
Targeting the posterior wall for electrical isolation with catheter ablation may improve ablation outcomes in patients with persistent atrial fibrillation.
Conclusion
The posterior wall can be an important source of trigger for AF and may furthermore support the maintenance of AF. As a result, it should be considered a target for ablation and isolation in select patients with persistent AF.
